The Galactic hard X-ray transient SWIFT J195509+261406 was first observed as gamma-ray burst GRB 070610. Within 3 days after the burst, more than forty optical flares had been observed. Here, we propose that this peculiar event should be associated with a white dwarf. The hard X-ray burst itself may be triggered by a collision between two planets orbiting the white dwarf. Some cracked fragments produced in the collision then fell onto the surface of the white dwarf over several days, giving birth to the observed optical flares via cyclotron radiation. Our model can satisfactorily explain the basic features of the observations. gamma-ray bursts, white dwarfs, cyclotron radiation . X-ray afterglows were also observed, but with curious rapid variabilities and flares [2]. In the following three days, more than 40 intense optical flares were observed from this source, with typical durations of ~100 s [2][3][4]. Thus, the overall behavior of SWIFT J195509+ 261406 is quite different from that of a classical gamma-ray burst (GRB). Since SWIFT J195509+261406 was located in the Galactic plane, Kann et al. argued that it should be a Galactic transient, not a classical GRB [5]. In fact, SWIFT J195509+261406 is now classified as a hard X-ray transient.
At 20 : 52 : 26 UT on June 10 2007, the Burst Alert Telescope onboard the Swift satellite detected GRB 070610/ SWIFT J195509+261406. The prompt emission had a duration of T 90 =(4.6±0.4) s. The spectrum in the 15-150 keV range is best fit by a power-law function with a photon index of 1.76 0.25, Γ = ± which gives a flux of F=(2.4± 0.4)× 10 -7 ergs cm -2 [1]. X-ray afterglows were also observed, but with curious rapid variabilities and flares [2] . In the following three days, more than 40 intense optical flares were observed from this source, with typical durations of ~100 s [2] [3] [4] . Thus, the overall behavior of SWIFT J195509+ 261406 is quite different from that of a classical gamma-ray burst (GRB). Since SWIFT J195509+261406 was located in the Galactic plane, Kann et al. argued that it should be a Galactic transient, not a classical GRB [5] . In fact, SWIFT J195509+261406 is now classified as a hard X-ray transient.
In view of these unusual properties of SWIFT J195509+261406, here, we propose a new model that describes it. We suggest that the hard X-ray burst should be triggered by the collision between two planets orbiting a white dwarf (WD). The cracked fragments produced in the collision then fall one-by-one onto the surface of the WD over several days, giving rise the observed optical flares.
1 Hard X-ray burst from a two-planet collision Observations of planetary systems, such as PSR B1257+ 12, imply that planets could survive a supernova and remain bound to the new-born compact star [6] . Such planets may be left in eccentric and coplanar orbits. It is possible that the orbits will intersect and these surviving planets will collide at a later time [7] . Here, we consider a system of two planets surrounding a WD. The mass of the WD is taken as 1 , M M = where M is the solar mass.
We assume that the two planets collide at a position with distance R 0 =10 12 cm from the WD. For simplicity, we further assume that the two planets have equal mass with m p =10 27 g. Then, the total kinetic energy of the collision will approximately be the kinetic energy of the two planets surrounding the WD, i.e. 4π~2.9 10 ergs , 10kpc 2.4 10 erg cm
where d L is the distance between the source and us. Since E coll E b,iso , we see that the energy released by the collision is large enough to account for the observed hard X-ray burst.
2 Fragments falling onto the surface of the WD
The violent collision between two planets will produce many small fragments with different sizes and velocities. Some fragments will be captured by the WD and finally fall onto the compact star. Let us consider a typical fragment with a mass of m = 10 22 g. For simplicity, we assume that it is a cylinder with a radius of r = 8×10
6 cm and a length of 2r= 1.6×10 7 cm. We take the magnetic field and the radius of the WD as B = 1.3×10
8 G, R = 5×10 8 cm. The fragment falling onto the WD's surface must satisfy conservation of both energy and angular momentum. Then, we can obtain the radial velocity of a falling fragment as 
where v r0 and v θ 0 are the initial radial and tangential velocities at the collision position (R 0 = 10 12 cm) respectively, and x is the distance between the WD and the fragment. As long as the initial velocity of the falling fragment satisfies the condition 2 2 2 0 0 0 r v v v θ = + <2GM/R 0 , the fragment will fall onto the WD's surface.
The timescale for a fragment to fall onto the WD surface from the collision position can be calculated by
Assuming an initial velocity of
we can calculate that the time for falling is 3×10 4 s. For the violent collision, the velocity of the fragments may have a wide range, so the fragments will fall onto the WD surface over several days. We see that our model can give a natural explanation for the time range of the observed optical flares.
The impact of a solid object onto a neutron star (NS) has been studied by Colgate et al. [8] . Near the NS's surface, the volume of the object will be compressed by the strong gravitational field. In the case of a WD, the tidal breakup radius is R b =(ρ r 2 MG/S)
.4×10 10 cm, where ρ is the density of the fragment and S is its shear strength. So, the elongation factor of the fragment in the radial direction is
2 ]/5~4.2 and the compressional factor in the tangential direction is
-(R/R b )~0.34 when the fragment approaches the WD's surface. We can neglect the effect of the WD's magnetic field in the falling phase, since the energy density of the fragment far exceeds the magnetic energy density. 
Optical flares from the impacts
where Δν is the width of the band. Therefore, the released energy of a typical flare is 
